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CE30HH0E H3MEHEHHE 

PACnPEAEJIEHHfl EJIOX B HAPY5KHBIX XOftAX HOP 
KAK nOKA3ATEJIb HX MHrPAl^HOHHOH AKTHBHOCTH 

B. A. KpHBOXaTCKHH 

Ilpn H3yHeHHH pacnpe^ejieHHH 6 jiox no rjiy6nHaM HapyjKHbix xorob Hop OojibinoH necnaHKH 
ycTaHOBJieHo, hto hx MHrpan,HOHHan aKTHBHocTb b Boctohhmx KapanyMax HanOojiee Bbipa>KeHa 
b MapTe h b Hon6pe. Onpe^ejieHbi miKH Mnrpan,noHHOH aKTHBHocTH rjir 9 bhjjob 6jiox, CBH3aHHbie 
c npe^noHHTaeMHMH cpe^HecyTOHHMMH TeMnepaTypaMH BOBRyxa. 

MnrpaijHH 6jiox H3 Hop rpti3yHOB hbjihiotch Ba>KHBiM MexaHH3MOM reHeTHnecKoro 
06 MeHa MeJKAy COCeflHHMH MHKpononyjIHIJHHMH 0JIOX H, KaK CJie^CTBHe, ochobhlim 
cnocoSoM pacnpocTpaHeHHH h nojmepn^aHHH npnpojjHBix onaroB nyMBi. MnrpaijHOH- 
Han aKTHBHOCTb 6jiox reHeTHHecKH 3anporpaMMnpoBaHa, hto no,n;TBep>K,i];aeTCH Ha- 
jiHHneM ee onpeAeJieHHBix cyTOHHBix h ce30HHBix phtmob, h HBjmeTCH oahoh H3 
xapaKTepHLix nepT hx 3KOJiorHH. 

Pa3JiHHaioTCH ABa rana nepeMemeHHH 6 jiox — coScTBeHHBie MHrpapHH, CBH3aH- 
HBie C aKTHBHBIM nOHCKOM X03HHHa H rH^pOTepMHHeCKOrO OnTHMyMa, H naCCHBHBie 
nepeMemeHHH ($ope3HH) Ha xo3HHHe (KpnBoxaTCKHH, 19826). K HacTomijeMy Bpe- 
MeHH npn HcnoJiB30BaHHH mctoaob pa^HoaKTHBHoro MeneHHH $ope3HH h ee ocHOBHBie 
xapaKTepncTHKH — ji;ajiBH0CTB, npopeHT pa3Hoca, Me>KBHflOBBie cbh3h — H3yneHBi 
oneHB noflpoSHo (PyjjeHHHK, 1963; CeBepoBa h r p., 1969, h Ap.), a o co6cTBeH- 
hbix MHrpaipmx, npoMe o6m,enpHHHToro Te3nca, yTBep>Kflaioin,ero, hto 6jioxh H3 Ha- 
py>KHBix xoaob Hop — 9 to MnrpnpyiomaH nacTB nonyjiHipiH — H3BecTHo Heflo- 
CTaTOHHO. HeKOTOpBie paSoTBI nOCBHIH,em>I ce30HH0H H CyTOHHOH AHHaMHKe pacnpe- 
AejieHHH 6 jiox b oTjjejiBHBix nacTax hopbi. 3arHn6opoAOBa (1965) H3ynajia cyTOHHBie 
KOJie6aHHH HHCJieHHocTH 6 jiox b ycTBHx Hop b pa3HBie ce30HBi. B pa6oTe KoJinaKo- 
boh (1950) npHBOflHTCH jjamiBie no oTJioBy 6 jiox c noMom,Bio hopobbix JioBymeK He 
TOJIBKO B Hopax, HO H Ha nOBepXHOCTH nOHBBI. KjIHMOBOH H HeJIB3HHOH (1971) H 
CTapO>KHI];KOH C COaBTOpaMH (1981) paCCHHTaHBI Ce30HHBie H3MeHeHHH HHfleKCOB 
npHyponeHHocTH 6 jiox k pa3JiHHHBiM oTjjejiaM hopbi 6ojibhioh necnaHKH. HHfleKC 
6 otpo6hohthocth, yHHTBiBaiomHH Haxo>Kji;eHHe 6 jiox b Hope, ee ycTBe h Ha noBepx- 
HOCTH nOHBBI (KpHBOXaTCKHH, 1981), TaK2Ke HBJIHeTCH XOPOHIHM nOKa3aTeJieM MH“ 
rpaipioHHOH aKTHBHocTH 6 jiox. Em,e ojjhhm KpnTepneM, xapaKTepH3yK)io;HM 3 to 
HBJ ieHne, oKa3ajiocB pacnpejjejieHHe 6 jiox no rjiySnHaM Hapy>KHBix xojjob Hop — 
B 30He KOHTaKTa HOpOBOH H OKpy>KaiOH];HX 3KOCHCTeM. 

Ojjhhm H3 ochobhbix mctojjob yneTa MHrpnpyiomHX 6jiox ro chx nop ocTaeTcn 
B3HTHe npo6 H3 Hapy>KHBIX XOflOB Hop C nOMOHJBIO BBirpeSaJIKH IIlHpaHOBHHa (IHh- 
paHOBHH H flp., 1950). HaMH 3TOT MeTOA 0BIJI BHJ];OH3MeHeH, HTO n03B0JIHJI0 TenepB 
ynHTBiBaTB He tojibko hhcjio 6jiox Ha oftHH onBiTHBiH bxoa, ho h hx pacnpeflejieHHe 
no rjiySnHaM. IIpoSBi BBirpe5ajiHCB nepe3 Ka>Kji;Bie 10 cm xo,n;a b chto (c ^naMeTpoM 
nnen 0.80 mm), nepe3 Hero necon oTcenBajicn Ha noJior. Ilocjie bbi6opkh 6ecno3Bo- 
hohhbix necon 3acBinajiCH o5paTHo b ohbithbih bxoa. Tanon cnoco6 no3BOJineT ynn- 
TBIBaTB B OflHHX h Tex >Ke Bxojjax He tojibko 6jiox, ho h flpyrnx 6otpo6hohtob. 

C ABKaSpn 1979 no aBrycT 1981 r. 6bijio b3hto 500 npo6 H3 7 oahhx h Tex me 
Hop 6ojibhioh necnaHKH Rhombomys opimus Licht., pacnoJio>KeHHBix Ha nocTOHH- 
hom npo$HJie, npoxoAHmeM nepe3 6Horeou;eH03Bi nepHo- h Sejio-caKcayjiBHHKa 
b panoHe CTaHii;HH PeneTeK (BocTonHBie KapaKyMBi). Bo H36e>KaHHe Hajion^eHHH 
<cyTOHHBix h;hkjiob MHrpan;HH, H3yneHHBix 3AecB paHee (KpnBoxaTCKHH, 1981), Ha ce- 
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Ce 30 HHaa ftHHaMHKa pacnpe^ejieHHH 6 jiox b Hapy>KHtix xo,n,ax, no cyMMapHMM jjaHHLiM, 
nojiyneHHMM Ha npo^njie Hop Oojibhioh necnaHKn ( 3 K 3 . Ha 10 cm xo,n,a) 


Mecnii 

Hhcjio 

OribITHbIX 

xoaob 

PaCCTOHHHe OT BXOAHOrO OTBepcTHH (B CM) 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

no 

I 

60 

0.07 

0.15 

0.17 

0.12 

0.13 

0.05 

0.20 

0.13 

0.21 

0.36 

0 

II 

30 

0.20 

0.17 

0.07 

0.07 

0.09 

0.32 

0.09 

0.11 

0.17 

0.41 

0 

III 

20 

4.35 

3.15 

1.95 

1.40 

1.40 

1.37 

1.35 

0.42 

0.75 

1.50 

— 

IV 

90 

0.74 

0.81 

0.94 

0.91 

1.05 

0.84 

0.77 

0.60 

0.24 

0.93 

0.50 

V 

50 

0.26 

0.26 

0.14 

0.14 

0.08 

0.02 

0 

0.08 

0.07 

0.50 

2.0 

VI 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

— 

VII 

50 

0 

0 

0 

0 

0.02 

0 

0 

0.10 

0.10 

0 

0 

VIII 

40 

0.30 

0.07 

0 

0.03 

0.03 

0.03 

0 

0.17 

0 

0 

0 

IX 

50 

0.02 

0.28 

0.14 

0.10 

0.20 

0.04 

0 

0.10 

0 

0 

0 

X 

20 

0.15 

0.10 

0 

0 

0.06 

0.07 

0 

0 

0.15 

0.15 

0 

XI 

40 

3.48 

0.58 

0.27 

0.18 

0.47 

0.37 

0.42 

0.28 

0 

0 

0 

XII 

40 

0.47 

0.40 

0.40 

0.17 

0.18 

0.11 

0.14 

0 

0.18 

0.22 

0 


30HHLie, paSoTLi npoBOAHJincB Bcer,n;a c 8 30 12 h yTpa. B pa 6 oTe Taione ncnoJiB30- 
BajiHCB ,n;aHHBie, noJiyneHHBie TeM me MeTOflOM b 1978—1981 rr. Ha Apyrnx Hopax 
6ojibhioh necnaHKH b Tex me 6noreon;eH03ax. 

Bbijio 3a(j)HKCHpoBaHO 1340 6jiox 9 bh,h;ob, H3 kotopbix 4 Bn^a, hbjihioih;hxch 
o6bihhbimh o6nTaTeJiHMH Hop 6ojibhioh necnaHKH b PeneTencKOM 3anoBeAHHKe 


3K3. 




i ii m iv v vi vii via ix x xi xii o 50 100 cm 


PhC. 1. 3aBHCHMOCTb MHrpan,HOHHOH aKTHBHOCTH 6jlOX OT TeMnepaTypbl. 

a — cpejjHee hhcjio MHrpnpyiomHx 6jiox Ha nepBbie 30 cm oAHoro xo«a, 6 — npHBan cpeaHecyTOHHoii TeMnepa¬ 
Typbl B03flyxa b 1980 r. (aaHHbie MeTeocTaHinm PeneTen); no ocn aOcmjcc — Mecnijbi. 

Phc. 2. Pacnpe^ejieHHe 6 jiox Xenopsylla hirtipes no rjiyOmiaM Hapyaoibix xo^ob Hop c (^eBpajiH 

no Man (V) 1979 r. 

no ocn aOcnncc — paccTOHHne ot BxoAHoro OTBepcTHH (b cm); no ocn opAHHaT — cpeAHee oGnjine Gjiox (b 9K3. 
Ha 10 cm xoAa)- B cnoOnax yna3aHo kojihacctbo oOcjieAOBaHHbix xoaob. 


(Xenopsylla hirtipes Rorth, X. conformis Wagn., Coptopsylla olgae Wagn., Cera - 
tophyllus turcmenicus Vlasov et Ioff), a 5 bh,h;ob (Synosternus longispinus Wagn.,. 
Coptopsylla bairamaliensis Wagn., Rostropsylla daca I. et R., Ceratophyllus ter- 
sus I. et R., Leptopsylla sexdentata Wagn.) peflKo BCTpenaionpiMHCH. 

H3MeHemie pacnpeAejieHHH 6jiox b Hapy>KHBix xoflax Hop no ce30HaM (cm. Ta6- 
jinn;y) noKa3BiBaeT, hto hx MnrpaipioHHaH aKTHBHocTB Han6oJiee BBipa>neHa b MapTe 
n Hon6pe, npn cpeAHecyTOHHon TeMnepaType B03,nyxa 10—20 °C (pnc. 1). Ilpn 3tom 
b MapTe cpefln MnrpnpyiomHx 6jiox npeo6jia,n;aiOT X. hirtipes , a b Hon6pe — C. ol- 


151 



gae. B nioHe h HioJie npn caMLix blicokhx TeMnepaTypax Ha noBepxHocTH nouBLi 
(60°) 30 noJiyMeTpoBOH rjiySnHLi 6 jioxh BooSrge He OTMeueHLi. 

HapacTaHne h HCue3HOBemie nana MHrpapnoHHOH aKTHBHOCTH HanSoJiee ueTKo 
npocjiejKHBaeTCH Ha npnMepe AOMHHHpyiomero BHAa X. hirtipes (pnc. 2). B MapTe 
nacTb 6 jiox MnrpnpyeT b ycTBH Hop. B anpejie npn yBejinuemiH TeMnepaTypLi Bepx- 
hhx cjioeB noHBLi h, cjieAOBaTejibHo, TeMnepaTypLi b ycTbe HopLi ohh nepe^BnraiOTCH 
BrJiySb h Marge BCTpeuaiOTCH Ha paccTOHHnn 40—70 cm ot BxoAa, a b Mae MnrpagHH 
b HapyjKHLix xo#ax BnoJiHe 3aKaHHHBaiOTCH, ho oSnjrae b rJiySoKnx OT^ejiax Hopbi 
ocTaeTcn no-npenmeMy blicokhm. IIoAoSHaH KapTHHa HaSjiioAaJiacb b (f>eBpajie— 
Mae 1980 h 1981 rr. 

MeHee 3HaHHTejibHLiH nnK MHrpagHOHHOH aKTHBHOCTH X. hirtipes oTMeueH TaKJKe 
b AenaSpe (30 1.5 3K3. Ha nepBbie 10 cm xoAa) h TpeTHH — b aBrycTe (0.8). 

y ocTajibHbix bhaob 6 jiox OTMeueHO TOJibKo no oftHOMy nnKy MnrpagHOHHOH 
aKTHBHOCTH: b HHBape — y R. daca h L. sexdentata, b $eBpajie — y C. turkme- 
nicus, b MapTe — y S. longispinus h C. bairamaliensis , b anpejie — y X. conformis 
h C. tersus h b HonSpe — y C. olgae. 

Pa3Hnpa b cponax HanSoJibineH MnrpapnoHHOH aKTHBHOCTH noKa3biBaeT, mto pa3- 
Hbie bhali 6 jiox npe^noHHTaiOT pa3JiHHHLie TeMnepaTypLi. R. daca , C. turkmeni- 
cusuL. sexdentata blixoaht H3 nop npn cpe^HecyTOHHon TeMnepaType B03Ayxa ot —5 
AO +5°, X. hirtipes , S. longispinus h C. bairamaliensis — ot +4 ao +17°, C. olgae — 
ot +10 ao +14° h X. conformis h C. tersus — ot +16 ao +24°. TaKHM o6pa30M, 

CaMLIMH XOJIOAOCTOHKHMH OKa3aJIHCb 0JIOXH «HaH0OJiee MHOrOHHCJieHHbie B XOJIOA" 
Hoe BpeMH roAa», a caMHMH TepMo$HJibHbiMH npn MnrpagHHx — «Han6oJiee MHoro- 
HHCJiemiLie b Tenjioe BpeMH roAa» no KJiaccHtfjHKagHH H. T. Ho$(|)a c coaBTopaMH 
(1965). B to me BpeMH KoppejingHH Me>KAy nnKaMH oSigen hhcjichhocth 6 jiox h 
hx MHrpapnoHHOH aKTHBHOCTH He HaSjiioAajiocb. TaK, cpeAH 6 jiox, HanSoJiee mho- 
roHHCJieHHbix b xojioAHoe BpeMH roAa, uacTb bhaob HMeiOT nnKH MHrpagHOHiioii 
aKTHBHOCTH npn hh 3 Khx TeMnepaTypax b HHBape — $eBpaJie ( R . daca , C. turkme - 
nicus, L. sexdentata ), a uacTb h npn blicokhx — b MapTe ( S. longispinus) h Aa>Ke 
b anpejie ( C . tersus). IIoAo6HLie pa3JiHHHH b npeAnowraeMbix pa3m>iMH BHAaMH 6 jiox 
T eMnepaTypax 6 lijih OTMeueHLi b KajnnjjopHHH b Hopax cycjnmoB (Longanecker, 
Burroughs, 1952). 

B cbh3h c rjiy6oKOH Aonpeccnen hhcjichhocth 6 ojilihoh necuaHKH b 1980 r. 
4 onbiTHbie HopLi 0Ka3ajiHCL He3acejieHHbiMH h jihuil H3peAKa nocergaeMbiMH KaK 
SojiLHioH, TaK h APyrnMH BHAaMH necuaHOK. HnKaKnx cyigecTBemiLix otjihmhh 
B Ce30HHOM H3MeHeHHH HHCJieHHOCTH 0JIOX B HapyjKHLIX XOASX >KHJILIX H SpOHieH- 
HLIX Hop He OTMeueHO. IloaTOMy MLI CHHTaeM, HTO MHrpapHH 0JIOX BLI3LIBaiOTCH He 
CTOJILKO OTCyTCTBHeM X03HHHB (3arHH0OpOAOBa, 1965), CKOJILKO BHAOreHHOH CnOH- 
TBHHOH MHrpapHOHHOH aKTHBHOCTLIO, 3aBHCHIH;eH OT MHKpOKJIHMaTHUeCKHX, B nep- 
Byio ouepeAb ot TeMnepaTypHLix ycjioBHH. 

B nepnoA bthx MaccoBLix cnoHTaHHLix MnrpagHH BepoHTHOCTL 3CTa$eTH0H ne- 
peAauH uyMbi MaKCHMajibHa. TaKHM o6pa30M, HanSoJiee 3nH300TOJiorHuecKH Ba>KHLiM 
b Boctouhlix KapanyMax HBJineTCH MapT npn nnKe MnrpagHOHHOH aKTHBHOCTH 
Sjiox X. hirtipes. 
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SEASONAL CHANGES IN THE DISTRIBUTION OF FLEAS 
IN THE EXTERNAL BURROW PASSAGES AS AN INDEX 
OF THEIR MIGRATIONAL ACTIVITY 

V. A. Krivokhatsky 

SUMMARY 

Seasonal changes in the distribution of fleas in external burrow passages of great gerbil 
were studied in Repeteksky State Reserve in East Kara-Kum (Turkmenia). These changes 
are associated with migrations of fleas in search of temperature optimum. The peak of migratio- 
nal activity was recorded in March with the peak of abundance in external passages of burrows 
of Xenopsylla hirtipes. 
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